Searching PAJ 



1/1 s<—V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 07-053272 
(43)Date of publication of application : 28.02.1 995 



(51)Int.CI. 



C04B 35/628 
B01J 19/00 
C04B 35/64 
C04B 41/87 



(21 Application number : 05-219280 
(22)Date of filing : 1 2.08.1 993 



(72)Inventor : 



(71)Applicant : AGENCY OF IND SCIENCE & TECHNOL 
NISSHIN FLOUR MILLING CO LTD 
YOSHIDA HARUO 
KUME MASAICHI 
YAMADA YUKIYOSHI 
FUYUKI TADASHI 
AKIYAMA SATOSHI 
HAMADA YOSHIAKI 
KURODA EISUKE 



(54) COATED CERAMIC SEMIFINE PARTICLES. CERAMIC-BASED SINTERED COMPACT AND ITS 
PRODUCTION 

PURPOSE? To obtain a high performance ceramic-based sintered compact having a uniform, dense, tightly 
sintered and highly controlled micro structure. . 
CONSTITUTION- Core particles made of ceramic semifine particles having >10um average particle d.ameter m 
^frequenVy ^distribution on volume basis are dispersed in gas at >80%. >90%, >95%, >97% or >99% dispersrty ,n 
accoTZce with the particle diameter and the dispersed core particles are collided against or brought .into 
contacrwith a precursor of a coat forming material to coat the surfaces of the separate particles w.th the coat 
forming material. The resulting coated semifine ceramic particles are sintered. 
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f (D) : 

XI±8tfSfftt£tt* ife5»^«[H[BS:Di±ADi/2 (A 
Dt! = £ (viDt) /E vi 



50 



[00 6 1] 

*& £ s t> , «aeste««"eii ft v ^ 

[0 0 6 2] *BM*ft««-C^»*« /3 

_h x 9 5%J£JLb, 9 7%£JLhXtt9 9%J^_h^r 
StS^^^^XtiifcWSS'f^ b ft 5* 

ft^3L£ Ufco 

[0 0 6 3] $KSKi«\ »ffi^W^«8IBH*6ffi«^*3V^ 

»»*>«^f- • U *©«fi^»*o8f«) 

^mSi3 £:9 0%£X±t-tZ>fr. *iSW^^"C'¥ 
^J^-^-S^ 2 0 fi m&MZ- 50/i mi^T^^^T*l&(^ 



21 



(12) 
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x.3 o 0 ji mHT©«8f»#«:, JpWK^-iB^ftftia 
g5^T^i£^T-^3* 3 0 0 /i m?r®i6S^©*^ 

[0 0 6 4] KOSBgffiOltOBttfiS-erodlfit 
SIJi»«a^Rld=|cJ:5BfS^*n^:»»36Sft<. — «— « 
[0 0 6 5] MiMSMt^t^^ 1 0 if m 

i>*t> ft s ss^ftwE^ ^ v * r nmmi^m a* 

3ft*^F*&— I- ft So U**U JiK#*«©- 
^iplHSH^ b ft 5 fi— fl^fifc^ * 

[0 0 6 6] 2(l»«[^ii5^»«Lffi^a» 

(A) '>ft < t t>#ffc^i££r 1 £*-t*T U 

(B) SJR^ayffi^a*: LT\ (a) l&gfrlfcWo 
ipWB^t^^dlk**^****, Xtt (b) 

#R^aWM^3^aK«j$^ S 7 - K'< y 9 

[0 0 6 7] »a^f±. ( i ) *i«as«UE»*-ew 

^©*<03K^©«-»ff /5 £:8 0%J^±^t5d\ Xtt 



5 o n m^Tco^^B^mmm^m^m^m^wcm 

^9 0%^±i:t5K Xtt (3) (HBSSWSffi^fli 
T-^F^JftH^^ 5 0/x m£r££X- 3 0 0 /x maT^>^^ 

5 a*. Xtt (4) ftas«M-e¥^SfS^3 0 

0 /i m£H*. 8 0 0 /z mfiJlT^S^^^^^^flS 

RS*lfc^»ff©tt^ • «(*a^^U 
<0*fi[^(0»«aj3Sr9 7%^±^tSK Xtt (5) flc 
a^^PSS^^-e^i^^^S^ 8 0 0/i 

[0 0 6 8] ffi|S«ffigl^^^^SS^^^»S^ 
X. #4WW^J£Cfci«ftffift**Srlllli--fcd s ^^ 

So 

»«ka^ai:v^5o x. ¥ft»fii^i^»ws 

^a <t 9 M^«ya^a^. ^s^ 1 • « 

ib^mu^m^nf^^mm-r^y ^ - k^< > * ^a 

^a**i^^K3>«fta#aw<o*»«!a^a fc 
[0 0 6 9] ft. r<o!p»3K^ia5^««!fa#aw^*» 

x_tt, reo^^-K^y^*a^«^iB4>*^«[^» 

ff<D«^-«ft:ia-&«®«^ai:*»^»^a^ra. * 
(Ha^4fca^a»±, 7 << — y * ^a©*«t-*»a» 

^> bi"*»©^W»Skfe3ffi^a«f ^SfifcS*^*? So 

[0070] ^m^a 

qia«at^ ^ 5^m-r s ^ ^ v ^ s ^a ^m^a t v ^ 

1 o Q r<0^^att'>bT^^V^ttffi^T-t>5>^*^ 



(13) 
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mmik (1986) P 5 6 8 . P571) tt, 5>«C5^J^r 

[oo7i] z(ommiL*nftWitom¥gLm&. 
[oo72] Mrfcmzi*. mmiLttftmtikm^&m 20 

SV\ 1^— ^|dJ:S««t5 Sr*iJffiUfe»»«. SA 
EI. Gonell5«Mft«L **^tk«. Roller5£#« 
m. ty7^i» B.M5£3Mft«L TimbnellStd 

^fl" . BftJX^fr^tt (1 9 8 6) P4 3 0) 0 
[0 0 7 3] 3<U mm$& 5 6- 1 3 3 6 ^Z.WgLOWft 

wst&mm x^fc&mm. wmvz ss-163454 
59-19902 m-\z.mm<ommmm^^^mi^m 

mm 59-207319 -^{C|S«c£0^^ X^-f <fc 
<5»*f^ffl«r*«fll Ufc^tWI. 4#MBg 5 9- 2 1 6 6 1 

6 -^fe*c<D^i^ * * £ -7=7 x-^ tyii «t 40 

Srfljffl Lfc#tfc$t #^BS 59-225728 -g-^lE 
#58BS5 9- 1 8 3 8 4 5 -^iClE*c<E>;X^ X-^>f 

^<o&»ftm&mmL,ti&wM. ^mme 3-1664 
mx^t^mm. m^mme 2-17552 7-*§-Mieffi<o^ 

450803 63-221829 *^|Ett<OSItt^aSrflJffi U 

liLftwm* mm$B 63-1629 ^mm^mMy xyu 
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BS63-9218 ^-\Z^M<0^m(OmiL^mm bfc^ffc 
a. HM0S6 2- 1 5 6 8 5 4-^tC|E«cO^^^^^M 
SIPBS6 3-6 0 3 4^Um<OlM?Lk*}) V 

[0 0 7 41 *«^^K»»«&a^®w^»ifi*»»^ 

^^Lt, #^BS6 3-3 1 1 3 5 8^ WIS 5 ? 1 -7 
1071f, #1¥ 2-218537 -^fUlEtt^KS 

[0075] iK»ikx*a[^»#o«:^ • «ft«$«aK 

[0 0 7 6] r<OiS^tfc^*fe^«&#:^«£^ - «tt»&4fcl 
7'>7r^r, x— ^ir^^u — ^^/^^gy-ir 

> >/ x ^y_^ > (^X^ffi: "«&*X^ 

g" BfUX^SrMtt. P514 (1986) ) m±^\f 

[0 0 7 7] ft#L*tt»<Dn* - 

ti) . (b) SJte^»flcco«t^d5«;ipwfcsffi«"t?*— 
«*45-*«r^-r^F*SKSEix (*i«H*?iB8ft^) . (c) 

fit (d) ^^f»*^«i^<D»ih@^#9 8EtL^i/^5o 
[0 0 7 8] (S^K^Sc^afl:^^ - M^^^ 

[0079] • %vm&m 



25 

[0 0 8 0] iHllR^t 

xtt«Lipa*&&9 mux— i^Wtc^x. 

[0 0 8 1] IsIiR^SOiHjiRffl^ Utli, 
tt) **Jffl b^c[e3it5i^^^lHiHXgi5. aASrSJfflUfcEIJR 

[0 0 8 2] r <D[Hjl|X^^:^lB3itX^O$f ig/^^ij £ Lt 

«\ mhmmm. rnvsmam. m^mmm. mmmrn 
imii, tmmmm. m^mm. 

[0 0 8 3] *«Mt?ffl^5»H-fe7 5 y^xfli 

[0 0 8 4] Iptm^-ffi^lRAa^l^lOBI^R^ 

Sift^»^«t^»*<o*fit^ • So «MM 

iiid^LXte. ^ife^a. {fcj&^a. m$rwc&m^-nw 

^TWB^^tWfrfc* U i« 8 o Jb. Xtt 

( 2 ) ^x^SUtt^S^ 2 0 nm&Mx. 

5 0 /i m^T©ffl^fl[|^ U ^IfcS & & 9 0 %J£i 

_b. xtt O) fmsWHK^-e^filitt^S^ 5 0 n 

m^Si 3 O O M maT^^^L, ftWLg. 0 
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j&S9 5%J£*_L. Xtt: (4) fHBXipwa^^-eWSlc^ 

3 0 0 /i m£ri£|x. 8 0 0 // mJWT^;K8i^»ftt£*fr 
U MSi3^9 7%^±, 3m (5) flCHS2p*ff# 

ft*¥w^^ soom m&MJtzttUTmm^M 

-So 

[0 0 8 5] 02 (b) mgia^fcir^ * v ? *W$L 
10 08f^dft$-fr5*»(0»RfaA, *»<D#»^a 

£i*:S 7 -f - K>* y ^f^c «r#itfe*»<Da55MR*tt 

f»»o8f -fi»a*ftiR¥aB, *»<z>5Hft^a 

a. «a&^a. a»^a*tt*<o*Da^a*:*»xf±ift 
K^Koftia^a, «*.ri«i&^a. iitR^a^ffig^ 

a^a«:^axttja*-&t>ii:T«Effl"T?#S. Mlid 
*0«^apf3:. Sftg^ttu ft3»o«k3g^a"C*>5il^ 

[0 0 8 6] HI 2 (c) tt. «ffi$tL/c-fe7 ^ S/^^SP 

30 w^^mmrr^m<omwm^m^^M^mm<Dm^ 

tAi D »©M^S^f a*©?^ 

b, »i»<o^^a&m^2P^^iK^iR^s#a«<o 
40 is^^iK^ftftta^awofl!^^* e *vx^ 

^a^ff ^co^m^a * ^aixttjB^^-frxffiffi x- ^ 
So wwdttm ^tc^a^^^s^a, 
x.ff«^a. a^#a*ftsro«ia^as:^i!ftx«:» 

^^i±*X«ffl-C#So IMSdMell Lt) 
Rltft< W»»^W»»«fea^a»rt:. »s 



(14) 
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[0 0 8 7] ft*5 % «_h(OJ:5^«rit-CfcS*^- 
»«a#«»«)**^*»'r i b-tV\ «i«H2 (c) 
#&k+&m&t>JK&&te : & 3 £&&< DmAt bT J:V^ 

ll«tS»Ig?:Ant t &v * r t tiW 5 * T*fc ft 
[0 0 8 8] JiEU^JPWB^W^K^ffl^aW^** 

[0 0 8 9] «j$ 1 

^3 (a) f±, «b sn w 7 ? y ^ ^iwe^srWR 

t5^dy^H'C&o"CH2 (a) l^tS^^'efc 

oo. llEBStbS^^M^triMR********** 

[0 0 9 0] 2 

B3 (b) ti. »B^nfct9 5 y^^WMft^ SrW 

t5^py^a , e^tH2 (a) ^a-jESi-at^-c* 

0 0. *B*tt5«»^»**»*** s ^*^ aa * 

«B * n a «: * * s **MMft ^a a a» & 

[0 0 9 1] 3 

H3 (c) tt, JlEB*3xfc-fe7^s'^^»lS» J ? L *:W« 
i-s^ny^ia-c?feorEi2 (b) n^tat^-cfc 

0. |«SM«S*«»tri»S«»»W^ # 

tat-? - tmm&m * «r»*^a a -f — f>< * * s-e- 

[0 0 9 2] m$L4 1 



7- 5 3 2 7 2 
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IU3 (d) tt. *BS^7vy^^W»«W 
i-sB^^Wtt^M^tk^s^aP^B 4 0>flb£frR9l 
-rz>z/viyi?mx'fooxm2 (b) ic»jEt5t>w*) 
* 0 *flu* «B*n«Ktt^«^*fl«&i-aflM&flri 

0 0. MEBSh*^*©*********^** 

^K/<5/^f57^-K^^^fSC, iBiMft^Sfc-T 1 © 
from* • 

ttionz- • «*»&*ai*^aB^6>fli«*ixTv^. 
60 

[0 0 9 3] 5 

■ 3 (e) tt, tBShfc*9 $ y ^^«W?tl« 
^SB^Ipf^^iKiMRftfca^aW®* 5 (7?«*S:»W 
t57*oy^BtfeotH2 (b) ^*HS-rSt>WCife 
5 a *B*ft5^^«M^tfl^S«|ft«l 
0 0, «B$ft6K8^»**:»***5*»^ a , 
«B**tS^^MW**r»»ft*«*<*^Mft** A * * 

• n -f - K'< * * 

[0 0 9 4] 6 

BI3 (f) r±. KEB^tbfc-fe^^y^^VBfctt^^WK 

i" S^ y^H"C*>oTBI2 (b) iC^f&i-a^^trfe 

So *«r±. tB^naaw^ft^wfttaMB 1 
o 0 , J&ftL^Bfcvm^ • 5 *>d^b±^fi 

MtRftm £ *Lfe««^»ff 



(16) 
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[0 0 9 5] m$L 7 

in 3 (g) r±* mzztitt^xiyf^mmsLttffiSt 

0 0, *BSJxa«aB[^»»«:»tk*-tt:SiMR*«a* 
[0 0 9 6] rcoj: s^urajasttfeTOft^^iKd 

[0 0 9 7] ^ (DMtMII^SXft^^^ftraf 
[0 0 9 8] ^^Mlfcggte. *«*«:«« Ufc^^-Y 

[0099] ^tommWte* JpjRUfc^^-J:^ 
[0 10 0] ^^X^5S^iSBtt. 

[oioi] «ftt»Htt, K3K-^«M*«r»»a»l-"CV^ 



30 

[0 10 2] r(D«t 9tCUTJgj*^^fc*«t^^>^ 

ttffii-s^:«>^ttB^^3l^tbSo r<D&B^i-i*«B 

[0103] mm^K»wc^M^m»twiBMtnm 

[0 10 4] l|I^^W»*^*a*t*B**:SiJ^ 

20 Bib, ±^^-«^tt«^«^**tfK»*Stt^»* 
[0 10 5] X. »Bi*n*:ir7 S y^JMStt^SrW 

xr± (2) *b&ikl 3m (3) ttBMttffitt 

[0 10 6] fc£*ltf. W?"il»Wl^it^ 

5MR9III £!6Bil£ Xtt«(ktt-TS«»««ft*«W 
[oio7] ^^ai^iSc^^ ^^w?^ 
&T*/Xtt:»3?U #B*HM*i-3«*«:»U #^tH 

4 (a) ~ (e) T?33*snatt«as%«3*LS B 

[0 10 8] i-ft*3t>, 04 (a) ~ (e) ^^3V^Tt 
40 [0109]i4 (a) Ui^TlKS^^ffi^Sl- 

[o l i o] m 4 (b) ^isv^TSpa&^iB^*^^^ 

^»»<d*^ ttiEUfcdWE 3 K>5>»«tB-c«B* s » 
so [0111184 (c) ^V^TlPWtt^JBdWBa* 



31 



(17) 
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s e 

[0 112] H4 (d) \Z&\,^Xm&?$5*ffl&Mz£& 
BffiPfi^«BMto««2&Rtt£.ei4 (e) M*5^T 

BTIBftffl:»-lHliR»5«rKr}-5. t£oT. 

[0 113] m^»Kfl(0^»«t8-c**tt«>fcS« 
[0 1 14] _hl5U;fc£ ^Zfrh, «IB*tLfc-fe7 5 * 

[0115] aggo«i& i 

s D *fl©:osii4, «ii^s^giit3ee^2- 

2-B 3, 3p»&^ifi»««ka^* 2-C1, ©Ifc^ 

^2-D^^^^tbT^So fpwtt^w^Ktea^a 30 

P2-Cm. Wi2-Blt:|gU$)5o 
[0116] 2 

B5 (b) rt\ ««*nfc*9^y^^«(»^«:«56 
S Q *6B3£fi^®^fi*#2- 

2-B3, «Wa«»W«*IW2-Cl 1 >FWi8 
CO^^g|5^-2-C 2. [e]ltX3^2 -D?5^M^nrv^ 
So »»BWiMI«i*»*2 - C 1 tt, «B^2- 
B lWpIl(D^W2-C2^LTMttfc 4( 

So 

[0117] mm<nm&3 

a, S112-B1, ««ffiiH2-B2, »mBi«rfs« 

2-B3, ¥ , »ISMMfM2-cl > 
fM£^3^2-C3. (B]I|X^^2-D^b1#^^ixTV> 

So tpia&^ai^ft^a^s* 2-ciii w®M 2 - 

B 1 }CM^^«^2 - C 3 ^^LT^i ttfo £ 



So 

[0 118] S§g<£>1?IJ*4 
i5 (d) tt, ttffi$tLfc-fe7^y^^*»St^S:KiS 
i-Sfci6^mBS^S^I*^P^"t"^^ n y^H-Cfe 
S 0 *^J(Dr(7)^g*i. «[BI36«^jH5g3SK*ff 2 - 
A. KBS2-B1, «OaiB2-B2, ffiBM#r1»£ 

2 - B 3 % WStt-T-KdWM^atW 2 - C 1 . laliR^ 
S2-D^b«i*^ttT^So !p^^i«$>*««^a 
S2-C1I1 SS^2-B 1 t^^tLTV^. 
[0 119] 3S«<0«*5 

H5 (e) tic* «B*ixfc-fe^5y^^flHStt^*r*3ft 

So ^^-(D^e^. tt«sfi«©»3fi3fi»*fl c 2- 

2-B3, $j»Sfil^I^«2-Cl, HHlX^ 
i2-ClH |£ffii£2-B l^i^ttT^So 

[0120] mW.e>Mf&6 

HI5 (f) at. ffiBSfrfc-t^y* *tp»*&^£:Kig 
t-S/c^^B^^e^«^;^^i"^^ 0 y^H"t?fc 
So *«<0r<D2S«tt* SIgl^SMfW2- 
a. »S12-bi, 8KI2-B2, t£BM*6f^ 

2 - b 3 . mnn^m^WL^m^wm 2 - c 1 , iem^ 
^2-D^b^^nr^So sp»3ia^s»»^a^® 

g2-Cl(DM»^ »B^2-B l&KttT^ 

So 

[0121] 3£gC9«J& 7 

■ 5 (g) tt* l(EBSixfc-fe^5y^^«Mft^«:»a 

So *:«©r«oSBtt. #B5S«<DRaHfiB*#2- 
A. »112-Bi, KM2-B2, ttBMteffitt 
2-B 3, fpafcJK^ffi^K^S^SW 2-C1, IeHK^ 
^2-D. SKBfit^S:2-E>6^fll^i^tL'CV>So 
leUR^ 2 - D ^ fettBB^fi****^ £iS5*ffc#yS 
#@M¥ 2 - C 1 <DS*B0«&^S 2 - E J; 19 ffiSig b 

it$ttS^C0"C^So 
[0 12 2] _LfS^ J: 5 (-LTi?7 ^ y^^Sp^«L^"C 

gSrRSt^r t t>-e#S 0 r<z>*g\ tttBSPIStfit^tt 

s«B«»^a*-aife*t5. rr-csttBfft#^sfc 

li, (a) teffi^^cDlaJitXi-SlEliUt^©:. 

(b) siR^s^b^^^iK^ftftSsai^w^r^tt 

B»»8MF- Sr«SiH*t- S *B«^«ai^S: «:« 

foSo Xtt, (a) l(ffl«SsB^«rBliRi-aBliR#*, 

3 (b) -oiiiiR*a^b»^^iK»»«ka^awi-* 



(18) 
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^^rfem^^^^t- <t "9 WIS U ?5«Bt«!«*:fr 
[0 12 3] r<DH4fcBf*0«te, iK«^J:o-r*!9 5S-r 

[oi2 4] ^^-efflv^sKaspaw^^SiSfiB 

-Cfctttf»JRf±*V\ 0iJXLtf, (CVD) 3£fi 

^LTfi, flftCVD^e. y7X-7CVDiI, mM$L 
^JfflbfcCVD C5im3t»CVD, U-fCVD, * 
MCVD, MiCVD, SMICVD) M 20 

ocvDlil tv^i, (pvd) mwtl, 

xn. nQMmms. <<*rzs*'<y9 y ^?mw. 4* 

li, WfctfWMTa - 7 5 3 0 2^«^j©»*fc^-C* 
[0 12 5] K-H*'**:*:**^ *«K"Ctt-fe7 ^ 

K*ttftXSSrK3B-TS kognm Y) X2bZ> 0 
[0126] I 

^(D^T- • MM^^t^^tm (B) rco^ 

[0 12 7] II 

(a) t£ffimmmmfriux¥i%%L*&& i o M mzm 
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[0 12 8] III 

(A) 10/i m£r££ 

X £ Spa^^^»^^^Xfi±^*m^^^ h ft 

is® ^{g ^ -r 5 r t * issi- 5 Jp|»B^ 

t -r 5 ^fi§, ( b ) n ro»txgt»ft 
#<D»^«r. tt«xgi^ia:««is-rs«aixs. (c) 

v ^xmmf&mwmmtt t mmRnyjLnm^ mtxwi 

[0129] IV 

(A) fHIS¥«SMT*^8^i)5 10/z m« 

xs^a^^^^^^x^^^^&^d^ b ft 

-r a ^tfcxm. ( b ) ^sist^ft * 
fl-^bfts^^ffltt. ao^^^feaKstts las 

Xtt^HWJi<Offl«-«:^b"Cl»3|-t-S»illXS. (C) 
[0 13 0] V 

(A) flcH*JWHfle»#"e 3 F*tt^«*s lO/im?:! 
x. ^5 Jp^^^^»ff Ott^Xtt^^flSWB-?-** b ft 
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a, (c) r. ©Mxg-eM t fciS^KM^ 

[0 13 1] J^-b. I ~V(7D^:Tt-*5V>X. ^iSt-fi. 20 
<Dffi^<D5MRS 0 £r_kfE L*:«6ffi0>ffi£ -r 5 £ £ Sr^E. 

rtlrMt ; 5a1W«^^^ IsJJ&^a^lBlIiXSPfclB] 
[0 13 2] itulE, ^m^tbfc-fe^ S y^XJp»«t^ 
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36 

m-m^m (D&m ztiti mma* ***** l* a> 

3^ Mx-Hf* S»#— ?L#. v 5 

ttK^tt/ttPWSt^i:. r (D^—U^-^M(OWM £ frit 

[0133] *«W^J;^ _b1EroJ:5*-U-C#fo*t 

[0 13 4] *|SW-effiV^SKffi$tb^:'fe7^ y*** 

[0 1 3 5] fi»J^.«. ir^ ^ ^^^2p|»*S3[^t5{w % g 

t-^JI^-T6 1 b^T*^^V>^^ #i¥2-252 
6 6 o^«I^K«©«BIHtt«*ft«r<**. ®^ 

[0 136] iT7 

«U«^tb, r^^rjE^Xb/c^, *8s*S 
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I Pi£. ^^"ir/u - -7 V — H I PS£. iizf^J^mm 
JEH I Pm. ^^iryu - 7 V -HiffJI I PSu iSSili 

[0 13 7] -^J^tT, tfjXjjttJl'&m^lt*'? 
ir/UH I Pffi^ov^T3E^9fl^< SS^So 5fci\ "fe^ 

^ir/u^iagu ^mitA-r^o H 

[0 13 8] Sfefeaffliffiffl-t"Sfi^<0-fe7 5 J/^t- 
b7/W;tt7 ^ y?*<n 1 7 0 O^XIl-^J-UU-ht-M 20 

[0 13 9] 3£uM±£fc±f£Ufcj*7l2£fr5 -i:4< , 

[0 14 0] 

mmm i 30 

( [Dn/5, 5Du] , ^9 0%) = 
(ZrBz) Jp»3K^^^^^«<0«ft*"^foS«ft 
(T i C) tSSLfco HI6^ 

(a) tC^Ufdfll^Jr^J"C*>So 

[0141] stmtDSmtilL* -7=7^-* b~ ^-3 -A. :/ 
7 X-e* 3 - a % *TO^«W****K«»*W 3 

*ip^ 3 - c . *»<a»s8^ 3 - c , ftaispflMa^fta 40 

il<D?££P}f 3-D. ttBSp«*at^*»*3-d. 

fS,mn<owM<om^m^ *»8I3-e 1 . 

3 - h 1 % if5)w 107 AxnmmmiL+im 

iKffi 3 - G <fc 9 /&3 0 ««&3SK 3 - E 1 tt»ffijgj*«>« 
<OJS^»#«)«»» 112c, 3 - Flli 

^«[^»flco««&fflf«rffl^fc«3K«l 1 1 l^ti^tbfe 

3 - a . «kS»fiS«lRmH^^ 3 - b N $fcH<D«5 
^3- C> »n»^-f&ai*3-dd*b«rtS*tT*3 0, 
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[0142] *m\z&ttz>mmttftftftiM&^®&<* 
^ m&mzmttmifcmi 1 k swA»»a3-F 

(a) td^bfc^^-CfcD. HI3 (b) IC^brt^iSt- 

tt^i«#tfc®ffl*«»tt* 0^20^(0 ( [Da/ 
5, 5Du] , ^9 0%) <D-t7*y?*m^<Ofc%L z ?- 
1&mz->$^Xtt\Jj£f& ^ 8 0%£rHg?.*Tr££i 

■CfcSatl 0 7fi««^3-C^S«SU-C*>"). 
£|H(B 3 - L 2 (D&®BB«r«US 3 - L 1 ^*5V^T 0^8 

[0 14 3] Zf?*-* ^3-A^_b»»^R»t&iX/t 

#^*mn i o iKiftjeati o 2^br^^^^r2 
[0144] mmf&ww<nmn<Di&&w&ffitti&& 

mil 2 36^^Ufc«B»^K^W»"e*>S 5 FJS« 
<DT»^K»tfen^««»^K^IiS«-^»AP 1 o 4 

J&*£>, 0 . 6 g/#^W&T^A£*K 

Uwim^^f^^- 3 - b T^B^j£4^fCltuI*#^ ^ So 
[0 14 5] WW^MSMitW 1 1 1 

a*e>2. 5 g/^r*«^^tt^,^^^2 o 
fls$^M*A©S3B»*r, I^ti3-Fi(a 

r^l0 5lcj;!!)fi»^ l O y 5/ 

o^m^/^i o 6ias^x^^»»i3-Hi 

1 0 7 (Ci 19 ftWtm. 3 = 89 

[0 14 6] S^Wl^lik^^ - 

MBSf^co 3 — L 2 tf>4HfiM*&«« 3 - L 1 

[0147] ^ut^u^o mm&mMj&M 

BtJp»«[^?&aiS 3-d»TU tftB2ptt»^|p]ilxffl 
[0 14 8] fbtifeftSPSWefeS, mik^?^ 
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>-(D$m^te. #it2o°/otfcofc 0 

[0149] HJS^iJ 2 

^i^ftH^Du^ 20/i mt\ (fc8ffi!Wgffi$Mlrj&S 
( [Dh/5, 5Du] , ^9 0%) ©I^^a^^^ 
(Z r B 2 ) WUifSrWkf^^ (T i Be) t'SIl 

fc. 

[0 15 0] ftfflUtJIltt, H9ROT©»»lt*H 
£rg]l 0fc^Ufck<D"C*>!9. H!5 (d) t^Ufc^j* 

a^«»o«±, fl«^t«x.fefl«e«2 i 4. 

M5-F1, at5)tffi 2 1 1 XtXWSHRSrWJB bfc 
5^»«5-H2-e«^t*ixT*5t). 02 (a) 
t>C0-Cfe«9. 0 3 (a) t^bfcSfig^JR-rS^^ 

m»wn^m^m<r>M^mx^^ 0 mmftw&z 1 1 

i5-H2(l, SiCK«S2 13^fy^S 
(0*A-X— 2 1 2^£ 9l£ig£;ftfc1fiJ*^;b£o 

«tt«r5pJffl 5 - h 2 <o&m<nwmm 5 - c <n 

IBSIW 5-Ll S.t/1S®^Ffl«OatiaB8^«c 5 - L 2 

m*miftWt$&M^®imtZ. fiSW^Du^ 2 0 n m 
T\ f*«St«Iffi5M&a* ( [Dh/5, 5Dm) , ^9 0 

Lfd»»« 5 - H 2 (Dm^m 2 15 W^K 

[0 15 1] X^X-e V— ^5-AC0Ji«PlCKttb^fc 
#X*ffiq 2 0 1 ^SW&»2 0 2^b 20^5/ 

*bfcil5jl&t-£oTX^X^ft£;}x. X^X-v-h-^5 
- AF*3X^X-^ 5 - a T^7^«MtS„ 
[0 15 2] SS^^W^^^^W^^^^^ 

nxfrzw&im^&z nm(nmik?- ffiMfc. 5 y 

y h/U/^W* + !l 7^f^ 2 0 3 icfiftStbT, X^X 
h -5" 5 - A COT^^^tt ^tbfd^ffi^^M^^ 

«An2 0 4^b, X^X^'f'fciSffAi**^ XvX 

titfk&m 5 - b -eK»?gflc«iHHu®# £ ft So 
[0 15 3] *tt^»flc<OttlS1f*:{Bitfc«l&«2 1 4 

-?-S3. Bt^»»«5-Flia!5»l([^ 20^7 

h/i'/»<oa^T-«j&$n5^t y r 2 0 55^19 



[0 15 4] B^WiWlft^V^^^A(7)^^ 

fi. Sc®^ 5 - l 2 o>»ffiM*&«*8 5-Ll tc^i^T 

ffiffiff^^aBU^t a = 8 9 %<D»*«H-CS«St^ 

[0155] rcoj: 5^UT^Ufco 

5-G(^5 0 r<D«ffifpa*Ct^^ftSKi&tt, ^h- 

[0156] nbftfcm&zfrfrmmft^x&z, 

tt, V^ttt— fil^ 0.00 5/2 mgS^lftf 

#src2 o%-t?fco;fc: 0 
20 [0157] nifefli 3 

( CDu/5, 5 Dm] , ^90%) 

(Z r C) «Wft-T-«T*Mb^-^V (T i C) t«l 

[0158] ffiffl Ufc^Bi^ , mil Xi*. •SroSMJ-a; 
^cHItr^Sll! 1 2{3L^bfc^^r^ l 9 . 1115 (b) 

mftmt&m^mma&, m^m^m^tzmmms 1 3, 

30 »tk^at?«> S«»a»tfc» 6-Fl, S5»tkK«t^» 
&<n%L+ • «flc^ftHi^a-efcS-9--< ^ n v 6 - I 
-e«^^nr^i3, ni2 (b) ^ufdt>^-efo«9, m 
3 (d) ^u^nsi^oAfrw-efeSo f^f^p^6- 

^li-^'SJigcO^-f ^3 0 7 tfi^Sli 6 - c — m 

— 6- J, n — * y — /<;!/y6-K^LTKf 3 1 
0T«^W6-F 1— S«fCfe5o *Sg^'¥ 

^355 ( [Dn/5, 5 Dm) , 2=9 0%) <nfc%L^*ft&(D 

%±l~$~ & ^ s^^s^^T-fc^>-y--r ^ - i com ft 
w^*mttffi<Dtkmiax^ ftmm&^s s%^m.x 

*«<ottffi^6- ctcHi l^t/IUi 2 r: ^ < 

ffiS^F^ 6 - L 2 S.tmffi^F^^|g^*&^Sc 6 - L 1 

^{-i^^^^^^I^^^^^s 0 7^J:S^^Si3 
ca{£Tt^>ft< ^^ibtb^o ^oT. «Si^S«cl- 
*3l/^T. 5>tfcSi3 ^ 9 0%T^S36 5 §i^^nSo 
so [0 15 9] X^X-e ^-6-A(D_hSi5{C^:t-tbtbfci 
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#*nftmn 3 0 1 l£flW&S&3 0 2frhTJl'=r>'#*&2 

[0160] &mmf&wm<om&<ot&i&w*:ffitt&& 
1314^0.7 % /^m^tz^w^mn^(ow 

[oi6i] Km^mi*<vm&w&ffittm£m3 1 3 

#>fe 2 . 6 g/^r*^^tL^^b^^^^^AC0^ 

3 o 

0 6 ^^Ltt-f ^ P y 6 - I Mi^^tl5o UM^n 
> 6 ~ I tt. ^CMJCO*^^-^^ 5 0 n m £ #5 £ 5 

^If^tir^D, ^*-m^feft£0 = 9 6%<D 

i^tC^F oJ^tfV^ 7^3 0 7 USfetti P 3 0 8 2>> fe$£ft 
(DW®MS- c^M^^So — ^-T^n^6-I 

6- J. p-^yw<^6-K^gt, 1 0 V y Y/V 
/^(O^-^r V Tif* 3 0 91'J; 1 Otp&fflitik 

[0 16 2] K»»tt«<ojKft^u = = «>^fl!>S«^ 

f*. m$.Qffl 6 - L 2 CO«KM^«6 - L 1 ^*S^T 

[0163] r^j: 9 (atMit mmwmMfcm 

[0 16 4] #bnfc^a^tLfc^7 5 y***MftHtT- 
[0 16 5] ^J6W4 

nmwix-nbtifrmfc^f^ (tio -csaBbfcaii 

ft^U^^^A (ZrB 2 ) iplRtt^Sr. I^16nnn, 

mtmm (h-bn) mm^mi^tiB^m^m^mm 

t5*^h^ (HP) 10- 3 torr-C 
2 0 0lCitEm T/u^tf^MKLftj&sfe* M 
1 9 0 0°C, 2 OKPa^3B*Pfl0M*bTS^Ufco so 
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[0 16 6] »e>ttfc*BW*rt:. «#*flM*»JH»»*J 

«-^»a«^s (x i o o o) 1 3 ^-r„ an 

[0167] Jtt5e<Ofc46^^0iJ 1 TlV^fclft^a 

t^*«lffi(Di^iM¥I (x i o o o) mi 
4lc^-To r ©HA* feW— ©saSifeft^tj fe-ftt 
^W*E**Lrfi*iftD, Ud^«?LA«#»B«>fe 

[0168] ^Jfe^J 5 
^J60y2-X?#fe4 v bfcWb^^> (TiBz) t'SStt 
K^V^-^^ (ZrBz) ^ft*^** iE^16ra 
nu JS£ 1 OmmCOR^fcMJf U*«U ^^fljt-A 
^ASftM (h-BN) Ufc»»Ra>S*r 

3£ffirr5*s> h^u-^ (hp) sat-SEgu lo- 3 to 

2 0 0U IE^I2 0MPa-e3^FlfflfiS:»UT«E^b 
fc. *<D&fP&l,&iJ&mifrL,X. SgWDltlL 

[0 16 9] WfetbfcSfeJSffcM:* »#*«3as«30RISrt 
-C9 9%«Jii:^:S»fl6t?*)?). tf y ^»/MSffid« 

2 7oot^»is«"efeofc 0 tmgmzttm 

[0170] HJ£#<] 6 

mMM3xnbthtz.mt?'*>' (t i o 

mtVf^-VJ* (ZrC) fp««C^-Sr, *lll«l4-efi 1 

9. t^*— :*flk/HKft**2 i o o fc:fc*W«flre*>o 

[0171] 11^ 7 

( [Du/5, 5 Da] , ^90%) <T>$fc.\\l* i?As ^-l)^ 

(zro mm&^F&fefe^* > (T i C) T«U 
[0172] rwjRft^^^-ettSI^tt^i^k^^^ 



(23) 
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VJ^WmtL-^teWMl 6mm. J¥£ 1 O mmCOR^fcl^ff 

g^^^ir/WCiESU 1 O" 8 torr, 4 0 0t, 1 2 R^f 

Wi:t5H I P^BJ-ISfiU 19 0 ou 

m&fc*)2 0 0MPa-C3«Praift«FUrttJeUfCo *r<Of£ 

[0173] ftbtifrmsm*. ntt&et&m&mmft 
x~9 9%$x±.t*^m&x&>*) . tr^*— ^tk/j^Hft^ 

2 0 0 0 ^^cKffifftt^fcoA:. ^fc. JS6*§ffc<0*«S§ 

[0174] HJ£0iJ 8 
I£J!60J3<dKW-J:!K 51*0*13 £ttntt£>ftftt£ J: 

( [Du/5, 5Du] , ^9 0%) <Dg{fcv*/U=in#.A 

(z r n) mmfcT-temk^pis <t i n) 

[0175] r(o«B$^^k^3 = ^^2pam^ 

Sr. SSI 6mm. J¥£ 1 Omm<&R#2Kt-3[ff UJ&?F2 U 
^rO^MHlJ^^S^ftliBB* (h-BN) *&^£r5fc^Lfc 

i«6»©fi^iit5*y h^^^ (hp) sis^iag 

U 1 O" 3 torr-C'2 0 Ottt*^, ti^^SL 
i&ffil 9 0 0t, JE^J 2 0MPaT*3B^{£f£b 

[0176] »e>ixfc»»*f4. «*r««36sjH3e»|grt 

•C9 9%£Uik*:mm®X'&>V. try* — ^tft/hiRft^ 
1 8 0 0 tMIIIffcofco ifcfc. «gi|g#^tt*Sfe 

[01 77] g£J£0i| 9 

( (Du/5, 5Du) , ^9 0%) <nmki?^^=-<?^ 
(ZrN) W^^rtftT^^ (A IN) T'SIl, 

mtTsu * *wmx 2 5 %*&s ufciss * frtzMvcV'jv 
[oi7 8] r £ tLtimit v-jv ^ - ? ^ mvm* 

f7^7-^i/J«^l 6 0 0 ^ A^i^^ST^ofCo 

<. aft ^jv zi^vj* mmn^- # < , roji 
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[0179] HJfctfii 1 0 

mmm 1 0 x mmm 1 t»w*rofttt^j: 

9 , 5p*U«t^SDHdS 2 0 m m"C\ MS«S5)^^ 
( [Du/5, 5Dy) , ^9 0%) <D$8>ffc:^ > (T i 
Bz) Srtft^^^ (T i N) -C#c8lU m&*^& 

&mx2 o%&m^t?.m&tstiizM{k^*^mn%L*& 

[0 18 0] r(73«ffiOTYb^^^*««C[^«:. *JfiW4 

10 m*. fttt&m&mizmmftx 9 9%u±t*:mm&x 
*>*k tv*— ^js/j^as^2 9 o o t±^mi£&xfr 

[oi8i] mmm 1 1 

mmm 1 <nmm^£ v % mmm 1 tmmmcD^mcx 

( [Dli/5, 5 Dm] , ^9 0%) (T i 

20 Ba) ^r^-^^ (Ti) -ettlBU ^^»§T16. 

[0 18 2] r<o««*tb^Wit;^^^tp»3Kt^.Sr v ft 

fttz.m&fc<nUf&n. Kf^y (TiBz) 

8 0%itftf^y (T i N) MT2 0%T*$)o 

^M&x&Y). try*— ^»/WSME^3 l o o £:*:^ji5 
30 Pfi^f^< < . ^ yWWiiMf < x 

[oi83] mmm i 2 

D s 5p*S«C^^DM3ftS 2 0 /x mX% MSfigM^ 
( [Du/5, 5Du] , ^9 0%) (nmt?-?> (T i 
N) Sr^ffcTA^ (A 1 N) -elfisu, t^r^^^ 

40 [0 18 4] ztD&mznizmt^f^mwmtt* m 
mu.&^2 o o ox:k^z&ft&nmm4xft'=>tiWift 

m*mmm^i*n*9 9%%x±:b*:mmmx$>y. 

— 1 7 0 0 t A^SEST'foofcio ^fc, 
[0185] Hjffi^J 1 3 

so mmm 1 <okhj- «t ^ . lasw i ^arawoftft^j; 



(24) 
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( CDu/5, 5 Da] , ^90%) CD^ffc^ V (T i 
N) frmkT/l>$ (A 1 N) T^IBU IfkT/l'^^ 

[0186] ^<Dm&£frtz.mt^*^mmb*** 

«3&sjBS«ft«rt-e9 9%EU;£:fc*»«T?ife»K try* 

— ^flk/J^OEft^ 1 7 0 0 £^^SIS-e£)ofc 0 £fc. 10 

[0187] mmm i 4 

1 <^@^£ 9 % mfiW 1 mP«l<E>#=#fc: J: 
D . ^tfSDu^ 2 0/i m-C\ fmSfHHK^#3d< 
( [Dh/5, 5 Dm] , ^9 0%) <£>^ffc^V (T i 
N) SrTVl^-J- (AI2O3) t«L, 

T20 %»iffibfc«m£n*:£ft^* VSP»3Kt^»«c* 20 

[0188] r<o«asnfeaft^^^*»«c^s:. 

1 7 0 0 < t:^'1-^^fi^^j7T-fTofc:^^ 

«3^J«lftlR«rt-C9 9%^_bi:^:^®-CfeO. try* 
— *«/h««j6* 2 2 0 0 fc*JEK««-C*>ofc 0 *fc % 

jfco 30 

[0 18 9] 
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_h. 9 0%W, 95%ah 9 7%^±Xfl99%^ 

[0 1 ] IHWft^^flH-Cfc 0 , ( a ) j3 £ 

XfrU (b) Ht^D 1 ~D 3 ^©ffl©^ ^^ST* 9 

o % *r £ #> z> &fc<n*m*t»m&mMBE &mt>-t 0 

[0 2] (a) ~ (c) tt!|l|S3K^?e5>««t3g^a»03 
S*«ritSr^i"^ p y ^ H. 
[B3] (a) - (g) ttfpWtt^W^tfcfttS^aWO 

[04] (a) ~ (e) tt^3Bt^»fr^ttia^SI<»$iX 

[0 5] (a) — (g) r±«ffl[*ix^-ir7 5 vP^m* 

[me] ^jte«i-eflav^sa6fliS:^i-Ho 

[0 8] 3illli«iT?#bnfc*B*ttfc-fe^5y^^ne 

[09] MMM2x-m^zmw*^-rm<, 
[010] nMm2-vm^z>mm<o$fi&&;*:m 0 
[011] mmm3-?m^zmm&7ri-rmo 
[012] mmw3x~m^z>ms:<nuftik*:mo 

[0 13] 9lttM4^&tt^Sgtt«0!>«F*S<O^E« 

[014] itmm<Dm&<£(ommm<DjE&mTmfflLm^ 

M 0 
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(5i) int. ci. 6 mnm^ tr^mmm^ 
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